Abstract Background The management of patients with acute myocardial infarction (AMI) and upper gastrointestinal bleeding (UGIB) can present a challenge. The utility of upper endoscopy (esophagogastroduodenoscopy, EGD) and endoscopic therapy must be weighed against safety considerations. Aim To assess the utility and safety of EGD in patients with UGIB and AMI. Methods Using decision analysis, patients with UGIB and AMI were assigned to one of two strategies: (1) EGD prior to cardiac catheterization (EGD strategy) and (2) cardiac catheterization without EGD (CATH strategy). Results In patients with overt UGIB, the EGD strategy resulted in 97 deaths per 10,000 patients, compared with 600 deaths in the CATH strategy. The EGD strategy resulted in fewer non-fatal complications (1,271 vs. 6,000 per 10,000 patients). In patients with occult blood loss, the EGD strategy resulted in more deaths (59 vs. 16 per 10,000) and more non-fatal complications (888 vs. 160 per 10,000) than the CATH strategy. Conclusions Our analysis supports EGD prior to cardiac catheterization in patients with AMI and overt UGIB. This strategy results in fewer deaths and complications compared with a strategy of proceeding directly to catheterization. Our analysis does not support routine EGD prior to cardiac catheterization in patients with fecal occult blood.
Introduction
Percutaneous coronary intervention (PCI) is a first-line therapy for individuals with acute myocardial infarction (AMI) due to plaque rupture and coronary arterial thrombosis. The inhibition of platelet aggregation through the use of aspirin, clopidogrel, and/or glycoprotein IIb/IIIa inhibitors, as well as anticoagulation with unfractionated or low molecular weight heparin, are important components of peri-and post-PCI adjuvant therapy.
In this context, up to 7% of patients may experience major hemorrhage following PCI [1] . While the majority of these episodes are due to hemorrhage at vascular access sites [2] , gastrointestinal bleeding occurs in approximately 2% of patients who undergo primary PCI [2, 3] . Nosocomial gastrointestinal bleeding following PCI is associated with increased risk for both in-hospital and short-term mortality [3] .
A clinical dilemma may arise when a patient presents with AMI and evidence of gastrointestinal bleeding prior to PCI. In this setting, clinicians must consider whether to proceed directly to cardiac catheterization and PCI or to perform endoscopic evaluation prior to cardiac catheterization. Factors that must be considered in this decision include the following: (1) the urgency of cardiac catheterization (STelevation myocardial infarction [STEMI] versus non STelevation myocardial infarction [NSTEMI] ); (2) the likelihood of clinically significant gastrointestinal bleeding on aggressive antiplatelet and anticoagulant therapy; (3) the safety of endoscopy in a patient with AMI awaiting PCI; and (4) the ability of endoscopy to both identify a bleeding source and either deliver therapy that will alter the natural history of re-bleeding or provide information that will alter subsequent cardiac management.
The published literature concerning the safety and efficacy of endoscopy in patients with AMI and gastrointestinal bleeding consists largely of retrospective studies. The aim of this study was to perform a decision analysis to compare two strategies: performing esophagogastroduodenoscopy (EGD) prior to cardiac catheterization (EGD strategy) versus proceeding directly to cardiac catheterization (CATH strategy) in patients with AMI and suspected upper gastrointestinal bleeding (UGIB).
Methods
A decision-analytic model was constructed to compare the outcomes of the EGD strategy versus the CATH strategy. The primary outcome of the analysis was the frequency of death. Simulated patients could die from either nosocomial UGIB or EGD complications.
Secondary endpoints included the frequency of recurrent or ongoing UGIB, the frequency of EGD complications, and the frequency of combined complications (defined as recurrent UGIB or EGD complication). The time horizon for the model was the simulated patient's length of hospital stay.
Model Structure Figure 1 shows a schematic of the model. Patients presenting with AMI and suspected UGIB could either undergo EGD prior to cardiac catheterization (EGD strategy) or forego EGD and proceed directly to cardiac catheterization (CATH strategy). In the EGD strategy, simulated patients were at risk for both fatal and non-fatal serious EGD complications. For patients undergoing EGD without complication, endoscopic therapeutic intervention was predicated from the presence or absence of an identified bleeding source. Patients in whom no EGD bleeding source was identified were assumed to not be at risk for UGIB or death due to UGIB. Patients in whom an EGD bleeding source was identified were eligible for endoscopic therapeutic intervention. In addition, patients undergoing EGD were at risk for re-bleeding and death from re-bleeding, irrespective of whether endoscopic therapy had been performed or not.
In the CATH strategy, patients who developed UGIB were at risk for nosocomial death due to UGIB. Patients who did not develop UGIB were assumed to survive until discharge. In total, death among patients undergoing EGD could be caused by EGD complication or re-bleeding following EGD with or without endoscopic intervention; death among patients not undergoing EGD (CATH strategy) was due solely to nosocomial UGIB.
Employing this model structure ( Fig. 1) , two analyses were performed based on two distinct hypothetical patients. In Analysis 1, the simulated patient is an individual presenting with AMI awaiting PCI, and with evidence of overt UGIB, as manifested by hematemesis, melena, and/or bloody nasogastric tube aspirate [OVERT] . In Analysis 2, the simulated patient is an individual presenting with AMI awaiting PCI, and who is found to be fecal occult blood positive [OCCULT] .
Patients were assumed to have no underlying or preexisting coagulopathy, no prior history of UGIB, and no underlying medical conditions that portend an increased risk for UGIB. All patients were assumed to receive gastric acid suppression with proton pump inhibitors (PPI) upon initial presentation. 
Model Inputs
The model parameters were based on estimates from the published literature. A PubMed search was performed in order to identify studies related to gastrointestinal bleeding in AMI, gastrointestinal endoscopy in AMI, and EGD findings and therapy in both overt UGIB and occult gastrointestinal blood loss. Publications in abstract form were eligible for inclusion as model inputs. The base-case values are summarized in Table 1 , along with the references. In all cases in which more than one study was used to generate an estimate, the full range of estimates is provided. The point estimate used for the analysis was calculated as a mean value from the pooled outcomes of the cited studies.
EGD complication and death rates were estimated from studies reporting the performance of EGD in patients who had suffered AMI within 30 days prior to EGD [4] [5] [6] . Possible complications included hypotension, arrhythmia, oxygen desaturation, requirement for cardiopulmonary resuscitation, angina or post-procedural myocardial infarction, and gastrointestinal perforation.
AMI was defined in these studies on the basis of serum biomarker evidence [4, 5] , as well as cardiology consultation [4] . The analysis does not distinguish between STEMI or NSTEMI, as the published literature does not distinguish between endoscopy findings and complications in these two groups. There are neither retrospective nor prospective data that specifically address the safety of EGD restricted to a cohort of patients with AMI and suspected plaque rupture awaiting PCI.
Death due to nosocomial gastrointestinal bleeding in patients presenting with AMI was based on estimates from retrospective studies in the published literature [3, 5] . For the purposes of this model, mortality rates were assumed to be equivalent for UGIB following cardiac catheterization, UGIB following EGD and medical therapy, and UGIB following EGD and endoscopic therapy.
In the case of the simulated patient with overt UGIB [OVERT], the estimate for the endoscopic identification of a bleeding source was similarly identified from the published literature. Studies have reported the diagnostic yield of EGD in patients with AMI and evidence of UGIB as manifested by hematemesis [4] , melena [4] , or bloody nasogastric aspirate [7] . A single study by Lin et al. was used to estimate the percentage of patients with AMI and either hematemesis and/or melena who would be eligible for endoscopic therapy based on EGD findings [5] -although this estimate does not distinguish between patients presenting with AMI as the inciting event or patients presenting with gastrointestinal bleeding followed by secondary myocardial infarction [5] . EGD therapeutic intervention AMI with hematemesis or melena 39% (34-48%) Lin et al. [5] AMI with occult/guaiac+ 4% Lin et al. [5] Re-bleeding rate PPI use alone (high-risk lesion) 21% a (11-34%) Khuroo et al. [17] , Jung et al. [18] , Bleau et al. [19] , Bini and Cohen [20] Following endoscopic therapy (high-risk lesion) 9% (5-24%) Bianco et al. [8] , Chung et al. [9] , Chua et al. [10] , Saltzman et al. [11] , Park et al. [12] , Lo et al. [13] No endoscopic therapy (low-risk lesion) 3% (0-5%) Lau et al. [14] , Lai et al. [15] , Hsu et al. [16] In-hospital mortality GI bleeding post-PCI 10% (10-11%) Abbas et al. [3] , Lin et al. [5] Incidence of UGIB following PCI 1.6% (1-2%) Kinnaird et al. [2] , Abbas et al. [3] a As described in the methods section, this estimate was multiplied by a factor of 3, resulting in a base-case estimate of 60% for the UGIB rate in the CATH arm For the purposes of the analysis, an endoscopic finding appropriate for endoscopic therapy was assumed to be a peptic ulcer with high-risk stigmata for re-bleeding (active bleeding, visible vessel, or adherent clot). While acknowledging that other lesions may be identified as bleeding sources eligible for endoscopic therapy, peptic ulcer disease was selected for the model because of the availability of well-established data regarding natural history and re-bleeding risk, both with [8] [9] [10] [11] [12] [13] and without [14] [15] [16] [17] [18] [19] [20] endoscopic therapy. In addition, peptic ulcers represent the most commonly identified UGIB source in patients taking NSAIDs and/or anticoagulants [21] .
Endoscopic therapy was defined as either epinephrine injection or multipolar coagulation, followed by hemostatic clip placement. Published re-bleeding rates in patients with ulcers and high-risk stigmata treated with combination endoscopic therapy, including hemostatic clip placement, were used to estimate the re-bleeding rate following therapeutic intervention [8] [9] [10] [11] [12] [13] .
An endoscopic finding identified as a bleeding source but not requiring endoscopic therapy was defined as a cleanbased peptic ulcer. Re-bleeding rates for clean-based peptic ulcers were estimated from the published literature [14] [15] [16] .
For patients with overt UGIB undergoing CATH alone, the rate of ongoing UGIB was defined as a product of two estimates. Re-bleeding rates for peptic ulcers with high-risk stigmata treated with PPI alone (and no endoscopic therapy) were determined from the published literature [17] [18] [19] [20] . This pooled estimate was multiplied by a factor of three, based on a single-study estimate of the magnitude of the effect of aspirin or NSAID therapy on early ulcer re-bleeding [22] .
In the case of the simulated patient with occult gastrointestinal blood loss, the frequency of endoscopic findings was based on published literature estimates of the diagnostic yield of EGD in identifying a bleeding source in patients with fecal occult blood loss [23] [24] [25] [26] . Suitable estimates of the diagnostic yield of EGD in a cohort restricted to recent AMI and fecal occult blood could not be identified in the published literature. The frequency of endoscopic therapy in the EGD arm of the OCCULT Analysis was based on the study by Lin et al. reporting the yield of EGD in patients with UGIB, AMI, and occult bleeding [5] .
As in the OVERT Analysis, endoscopic therapy was assumed to consist of combination endoscopic therapy (epinephrine injection plus either multipolar coagulation or hemostatic clip placement) of a peptic ulcer with high-risk stigmata. Re-bleeding following EGD was assumed to be due to recurrent peptic ulcer hemorrhage [8] [9] [10] [11] [12] [13] . Rebleeding following EGD without intervention was assumed to be due to a peptic ulcer with low-risk stigmata [14] [15] [16] .
In the CATH arm of the OCCULT Analysis, the UGIB rate in a patient with AMI and occult bleeding was based on estimates of the nosocomial gastrointestinal bleeding rate in all patients with AMI undergoing PCI [2, 3] . Estimates of the frequency with which occult bleeding represents a risk for overt bleeding or the frequency with which antiplatelet or anticoagulant therapy unmasks overt bleeding in a patient with occult bleeding could not be identified in the published literature.
Analyses Performed
A base-case analysis using the best estimates for the model parameters (Table 1) was performed. Sensitivity analyses were then performed on key model parameters, including EGD complication rate, EGD intervention rate, re-bleeding rate both with and without endoscopic therapy, mortality rate due to UGIB, and UGIB rate in the CATH arm (without EGD). If the model results were sensitive to any of the parameters, values were calculated for the threshold(s) at which the model's prediction changed.
Results

Base-Case Analysis
The results of the base-case analyses are presented in Table 2 . The results are presented as numbers out of a hypothetical cohort of 10,000 patients for each strategy (EGD or CATH).
In a cohort of 10,000 patients with AMI awaiting PCI and overt UGIB [OVERT], the EGD strategy would result in 97 deaths due to an EGD complication or UGIB, as compared with 600 deaths due to UGIB in the CATH strategy. This represents a net difference of 503 deaths out of 10,000 patients, or 5%. Eight hundred patients would suffer EGD All results are the number of patients out of 10,000 patients in each strategy complications in the EGD strategy, compared with none in the CATH strategy. However, this would be more than offset in the total number of combined complications by the reduction in the number of UGIB, 471 in the EGD strategy and 6,000 in the CATH strategy (55% net difference). Alternatively, in a cohort of 10,000 patients with AMI awaiting PCI and occult gastrointestinal bleeding [OCCULT], the EGD strategy would result in 59 deaths due to EGD complication or UGIB, as compared with 16 deaths due to UGIB in the CATH strategy. This represents a 0.43% net difference. One hundred and sixty out of 10,000 patients in the CATH strategy would experience recurrent or ongoing UGIB, as compared with 88 out of 10,000 patients in the EGD strategy. However, the combined number of complications would be higher in the EGD strategy (888 vs. 160), driven largely by the 8% incidence of EGD complications.
Sensitivity Analysis
The results of the sensitivity analyses are depicted in Tables 3 and 4 . Sensitivity analyses for patients with OVERT UGIB are presented in Table 3 , while sensitivity analyses for patients with OCCULT UGIB are presented in Table 4 .
Recall that in the base-case analysis, EGD prior to cardiac catheterization was the preferred strategy for patients with OVERT UGIB. However, the model was sensitive to three parameter estimates or variables. If the EGD complication rate is 58% or higher (more than 7-fold above our base-case estimate), the EGD strategy results in more combined complications than the CATH strategy (Table 3) . If the mortality rate due to UGIB is below 1% (10-fold lower than our base-case estimate), then there is no mortality benefit in the EGD strategy (Table 3) . CATH (without EGD) also becomes a preferred strategy to EGD prior to cardiac catheterization only at low estimates of the UGIB rate in the CATH arm-there is no mortality difference in the two strategies at a 9.5% UGIB rate, and no difference in the overall complication rate of the two strategies at a 12.7% UGIB rate (Table 3) .
In patients with OCCULT UGIB, proceeding directly to cardiac catheterization without EGD was the preferred strategy in the base-case analysis. However, this model was sensitive to two parameter estimates. The EGD strategy becomes a preferred strategy if EGD complication rates are below 1%, which is 8-fold below our base-case estimate (Table 4) . Similarly, EGD becomes a preferred strategy with higher estimates of the UGIB rate in the CATH arm: at a 5.9% UGIB rate, 59 deaths are expected out of 10,000 patients in each arm; at a 8.9% UGIB rate, approximately 890 combined complications are expected in each arm (Table 4) . Table 5 summarizes the key parameter estimates, with threshold values, for the sensitivity analyses.
Discussion
The aim of this study was to compare two management strategies in patients with AMI and suspected UGIB: performing EGD prior to cardiac catheterization versus proceeding directly to cardiac catheterization.
Our model supports the performance of EGD prior to CATH in patients with overt UGIB. This strategy results in fewer deaths and a lower incidence of ongoing or recurrent UGIB in a hypothetical cohort of patients when compared with a strategy of foregoing EGD and proceeding directly to cardiac catheterization. Alternatively, for patients in whom UGIB is suspected only on the basis of fecal occult blood, EGD prior to CATH results in a greater number of nosocomial deaths and a higher overall complication rate when compared with a strategy of proceeding directly to cardiac catheterization.
At first glance, the results of this decision analysis may seem intuitive. Patients with overt UGIB as manifested by hematemesis and/or melena are patients in whom EGD is likely to demonstrate active bleeding or lesions with highrisk stigmata, and in whom endoscopic therapy is most likely to alter the natural history of re-bleeding and, thereby, positively impact patient outcomes. Alternatively, patients with occult UGIB may be less likely to have highrisk lesions and less likely to require endoscopic therapy, and may be best managed through supportive care with respect to bleeding and direct attention to the underlying cardiac illness.
On the other hand, clinical management decisions may be complex in a patient presenting simultaneously with multiple acute medical illnesses, including AMI and UGIB. A decision analysis model, using base-case as well as varying estimates of outcomes and risks, can provide a rational framework for discriminating between competing management strategies. Decision analysis can be an effective tool to support and inform clinical decisions based on best available data, particularly in instances when controlled prospective data are unavailable. A randomized controlled study of an EGD versus CATH strategy in patients with AMI and UGIB is not likely to ever be performed due to ethical and logistical considerations.
Among patients with epicardial coronary disease undergoing endoscopic evaluation of the gastrointestinal tract, up to 16% will demonstrate electrocardiographic evidence of myocardial ischemia peri-procedure [27] . Some of these episodes of ischemia may not result in clinically demonstrable consequences. Arrhythmia, hypotension, or respiratory compromise during EGD may be immediately reversible following cessation of the procedure. Nonetheless, endoscopic evaluation carries a higher than average risk in patients with recent AMI.
Mortality rates as high as 1% have been reported in patients with recent AMI undergoing EGD [5] . This is higher than the 0.1% mortality rate reported for patients undergoing EGD for the evaluation of gastrointestinal hemorrhage [28] and several log-fold higher than the baseline 0.0004% mortality rate of EGD [29] .
The decision of whether to perform EGD in a patient with recent AMI must consider these factors against the potential diagnostic and therapeutic yield of EGD. A bleeding source can be identified by EGD in more than 90% of AMI patients with hematemesis, melena, or bloody nasogastric aspirate [4, 7] . Our model assumes that peptic ulcer disease is identified as the culprit lesion in patients with overt UGIB. Clear data exist to support the benefit of combined endoscopic and medical therapy in reducing the likelihood of re-bleeding in patients with peptic ulcers and high-risk stigmata.
Lesions other than peptic ulcers, such as gastritis and esophagitis, may result in UGIB and, in fact, may be the predominant EGD finding in hospitalized patients with UGIB episodes not associated with hemodynamic changes or transfusion requirement [30] . Given their diffuse nature, such lesions, typically, are not amenable to endoscopic therapy. Nevertheless, independent of endoscopic therapy, EGD findings may impact subsequent management decisions, including the timing of cardiac catheterization, in approximately 40% of patients with AMI and UGIB [5, 6] . All results are the number of patients out of 10,000 patients in each strategy Threshold values are highlighted in bold type
The timing and urgency of cardiac catheterization may be similarly influenced by whether an individual patient has sustained STEMI or NSTEMI, and our model does not distinguish between these two scenarios. EGD diagnosis and therapy are most likely to be beneficial in scenarios when delayed cardiac catheterization is an option, as the likelihood of peptic ulcer re-bleeding, for instance, dramatically decreases after 72 h [31] . This decision analysis may, therefore, be more relevant to patients with NSTEMI, in whom early versus delayed revascularization may be considered, as opposed to patients with STEMI, for whom guidelines advocate PCI within 90 min of hospital presentation [32] .
The validity of a decision-analysis model is predicated on the validity of the clinical assumptions inherent in the model. One critical assumption in our model is the extent to which antiplatelet and/or anticoagulant therapy peri-PCI impacts post-procedural UGIB. Platelet aggregation is impaired at acidic gastric pH [33] . In addition, mucosal fibrinolytic activity following peptic ulcer hemorrhage may be mitigated by effective acid suppression [34] . Raising the gastric pH is thought to be the central mechanism by which histamine (H2) antagonists and PPIs promote ulcer healing and reduce re-bleeding rates.
Standard practice is to minimize, whenever possible, antiplatelet and anticoagulant burden following UGIB, particularly in patients with peptic ulcers containing highrisk stigmata. Aspirin increases the risk of UGIB in a dosedependent fashion [35, 36] and the full magnitude of risk may be achieved within 30 days of initiation of therapy [36] . The addition of clopidogrel or ticlopidine to low-dose aspirin appears to have at least an additive effect on the risk of UGIB [36, 37] . However, there are limited data that assess the impact of systemic antiplatelet or anticoagulant therapy on early rebleeding following acute UGIB, either with or without endoscopic therapy. A single retrospective study carried out a decade ago described a 20% rate (28/138) of UGIB in patients on aspirin and either heparin or warfarin following coronary stent placement as compared with a 0% rate (0/ 109) of UGIB in patients on aspirin alone following stent placement [38] -mean time to bleeding was 2.5 days following the initiation of therapy-yet, these were patients without known a priori UGIB. Peptic ulcers were confirmed by EGD in 25% of the patients with suspected UGIB [38] .
A second critical assumption (for the OCCULT Analysis) is that fecal occult blood is a risk factor for clinically significant overt UGIB in a patient exposed to antiplatelet and anticoagulant therapy. Our model assumed that patients with fecal occult blood could be found to have peptic ulcers on EGD-limited data reporting the frequency of documented peptic ulcer disease in hospitalized patients with occult or clinically insignificant blood loss present a wide range of estimates, from 1% [30] to greater than 20% [39] . Even among patients with fecal occult blood and a plausible bleeding source identified on EGD, no large-scale prospective or retrospective data exist to suggest what percentage of these patients will require specific endoscopic therapy. And while there are case reports and case series using systemic anticoagulation (even thrombolysis) and ''provocative'' angiography [40] [41] [42] or endoscopy [43] in the evaluation of obscure gastrointestinal bleeding, there are no data available to quantify the risk for the transformation of occult gastrointestinal bleeding into overt, clinically significant gastrointestinal bleeding due to anticoagulation.
The UGIB rate in the CATH arm of the OCCULT Analysis, therefore, represents a critical parameter estimate in our analysis. Based on a lack of compelling data to suggest a magnitude of increased risk, we assigned a 1.6% UGIB risk to these patients, a rate that is identical to the gastrointestinal bleeding rate in all patients undergoing PCI. The magnitude of overt bleeding risk in this scenario is debatable, and sensitivity analyses allow for a more speculative approach. Sensitivity analyses suggest the equivalence of the EGD and CATH strategies, beginning at an UGIB rate more than 3.5-fold higher than our base-case estimate.
In addition to antiplatelet and anticoagulant therapy, patient and procedural factors influence the risk of UGIB following PCI. Patient gender, age, prior history of bleeding, and the presence of comorbidities, such as chronic kidney disease, may be associated with increased bleeding risk following PCI [44] , and our model does not account for these patient variables. The incidence of post-operative gastrointestinal bleeding has been described in the cardiac surgical literature with an incidence of 1.5%, as reported in a large meta-analysis [45] (0.45% incidence for UGIB alone [46] ). Procedural factors, including aortic crossclamp and bypass time [44] and prolonged mechanical ventilation [47] , are associated with UGIB following cardiac surgery.
This raises the question as to whether patients with AMI and UGIB experience hemorrhage due to traditional risk factors for UGIB and whether all patients with UGIB post-PCI would have had identifiable at-risk lesions on EGD prior to catheterization. Patient age, history of diabetes, and history of prior heart failure may all be associated with the development of UGIB in patients with acute coronary syndromes [48] . Procedural factors influencing UGIB in the PCI population include catheter laboratory complications (as defined in one study as arrhythmia, hypotension, intubation, and/or cardiopulmonary resuscitation) [3] and the use of intra-aortic balloon counterpulsation [2] . Collectively, these variables may implicate ischemic injury, due either to hypoperfusion or cholesterol embolization [49, 50] , as etiologic agents in some patients with UGIB following PCI. The number of patients with concurrent AMI and UGIB will likely remain considerable, particularly in light of the considerable burden of antiplatelet and anticoagulant therapy employed in the treatment of AMI. When bleeding does occur, endoscopic therapy may be performed in the setting of systemic anticoagulation [51] and significant lesions may be identified, even in the context of supratherapeutic coagulopathy [52] . Coagulopathy at the time of initial bleeding and endoscopy does not appear to be associated with higher rates of re-bleeding following endoscopic therapy for nonvariceal UGIB [53] .
A decision analysis model is not a substitute or surrogate for clinical judgment in individual patient circumstances. While practice in individual instances will be dictated by the relative severity of acute coronary disease and gastrointestinal hemorrhage, and the perceived vital threat of each, clinical decisions should, nonetheless, be based upon a thorough understanding of the net risks and benefits of the available options. Our analysis supports a strategy of EGD prior to cardiac catheterization in patients with AMI and overt UGIB. Such a strategy will result in fewer nosocomial deaths and complications. Our analysis does not support a strategy of routine EGD prior to cardiac catheterization for patients in whom UGIB is suspected solely on the basis of fecal occult blood. If EGD is to be pursued in these instances, the decision should be based on additional variables supporting a suspicion of clinically significant UGIB.
